A deterministic model for the processing and presentation of bacteria-derived antigenic peptides.
The amount and the dynamics of antigen supply to the cellular antigen processing and presentation machinery differ largely among diverse microbial antigens and various types of antigen presenting cells. The precise influence, however, of antigen supply on the antigen presentation pattern of cells is not known. Here, we provide a basic deterministic mathematical model of antigen processing and presentation of microbial antigens. The model predicts that different types of antigen presenting cells e.g. cells presenting or cross-presenting exogenous antigens, cells infected with replicating microbes, or cells in which microbial antigen synthesis is blocked after a certain period of time have inherently different antigen presentation patterns which are defined by the kinetics of antigen supply. The reevaluation of existing experimental data [Sijts, A.J., Pamer, E.G., 1997. Enhanced intracellular dissociation of major histocompatibility complex class I-associated peptides: a mechanism for optimizing the spectrum of cell surface-presented cytotoxic T lymphocyte epitopes. J. Exp. Med. 185, 1403-1411] describing the processing and presentation of two antigenic peptides derived from the p60 proteins of the facultatively intracellular bacterium Listeria monocytogenes shows that p60 proteins accumulating intracellularly during bacterial infection of cells play no measurable role as substrate for the cytosolic antigen presentation pathway.